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Abstract. On the basis of preliminary results, rheoencephalography (REG) shows promise as a
practical, noninvasive and continuous monitoring modality of brain injuries. However, REG
literature reflects uncertainty about whether the signal reflects flow or volume. Presented here
are results of in vitro studies manipulating flow/volume to model clinical conditions (such as
brain ischemia and vasospasm) while recording the electrical impedance signal. A loop was
created using tubing filled with 0.9 % NaCl. This loop was comprised of a Doppler in-line flow
probe connected to an ultrasound flow meter, a peristaltic pump, a pressure transducer and
home-made electrical impedance measuring cell, incorporating a balloon catheter. Bipolar
impedance amplifiers were used for measuring impedance pulse waves. Data were stored on a
PC and processed off-line. This in vitro study confirmed that 1) Doubling flow rate influenced
the pulse amplitude and mean flow of the Doppler signal; 2) Doubling flow rate had no
influence on the amplitudes of the pressure or electrical impedance signals; 3) An increase in
amplitude was observed in the pressure and electrical impedance signals when the first
derivative was taken. 4) Balloon inflation decreased electrical impedance and Doppler flow
pulse amplitudes; 5) With balloon inflation, Doppler and electrical impedance signals showed
an identical relationship to decreased flow (R*=0.966).

1. Introduction

Acute management of patients with traumatic brain/blast injury remains a challenge. To minimize
secondary injury and improve outcome, it is critical to detect neurological deterioration early, when it
is potentially reversible (Rubin et al, 2009). On the basis of preliminary results, rheoencephalography
(REG) shows promise as a practical, noninvasive and continuous monitoring modality of traumatic
brain and blast injuries. REG literature reveals disagreement about whether the signal reflects flow or
volume. The U.S. Food and Drug Administration defines rheoencephalograph as “a device used to
estimate a patient’s cerebral circulation, without specifying flow . or volume. Since electrical
impedance is measured in ohms, REG measurements do not quantify flow or volume. The magnitude
of REG pulse amplitude is a function of conductive particles between two electrodes. In order to test
the clinical applicability of REG, we simulated two pathophysiological changes—flow and volume.
Our hypothesis was that electrical impedance (REG) pulse amplitude would decrease as a result of
both manipulations (flow and volume decreases). Results of in these vitro studies are reported here.
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